Background: Visfatin is an adipocytokine secreted by visceral adipose tissue. It has been shown that adipocytokines may contribute to the induction of carcinogens and progression of tumors. Previously, we found a significant increase in the visfatin serum level in colorectal cancer patients. Herein, we investigated if this cytokine increases in patients with colorectal adenoma as a precursor of colorectal cancer.
Introduction
Adipocytokines such as visfatin are cytokines secreted by visceral adipose tissues. Based on recent basic and clinical studies, it has been shown that adipocytokines may contribute to the induction of carcinogens and progression of tumors (1) .
Visfatin was initially recognized as a growth factor for proliferation of B-cell lymphocyte, called the pre-B cell colonyenhancing factor. Subsequently, it was found as a cytokine present in a variety of cells and tissues with metabolic and inflammatory effect. Visfatin have also been shown to correlate with pro-inflammatory cytokines such as IL-1, IL-6, and TNF α. It stimulates IL-6 and IL-8 and may be associated with oxidative stress parameters. Modulation of insulin by binding to the insulin receptor is another recognized function for visfatin (2, 3) . Previously, we reported the levels of various adipocytokines in patients with colorectal cancer and we found a significant increase in the visfatin serum level in colorectal cancer patients comparing to controls (4) . Therefore, we examined if this cytokine increases in patients with colorectal adenoma as a precursor of colorectal cancer. To the best of our knowledge, in addition to a previous study done by Nakajima et al. (1) , the present study is among the first reports to evaluate the visfatin level in patients with colorectal adenoma comparing to healthy controls.
Methods

Data
This case-control study was conducted at the department of surgery of Imam Medical Complex affiliated to Tehran University of Medical Sciences. Between January 2014 and June 2015, a total of 34 patients diagnosed with colorectal adenoma and 35 disease-free controls were included in case and control groups, respectively. All the cases had undergone colonoscopy and diagnosed with colorectal adenoma. All final diagnoses were confirmed using histologic evaluation of the samples. Patients with a previous history of any colorectal disease including polyps, adenoma, irritable bowel disease or cancerous lesion were excluded from the study. History of familial adenomatous polyposis was another exclusion criterion. Disease-free controls were selected from participants in the Persian Gulf Healthy Heart Study (5). This study was carried out between March 2013 and March 2015 in Colorectal Surgery Department of Tehran University of Medical Sciences. It has been approved by the ethics committee of the university. All the patients were informed about the study and written informed consent was taken from each patient.
For each patient, systolic and diastolic blood pressures were taken twice after a 15-min rest in the sitting position. Body mass index (BMI) and waist-to-hip ratio (WHR) were calculated after measuring height, weight, waist circumference (midway level between the costal margins and the iliac crests) and hip circumference (at the level of the greater trochanters). In order to measure serum markers, fasting venous blood samples were obtained from all patients and the disease-free controls. Serum biochemical parameters including blood glucose, triglyceride, and cholesterol levels were measured on the day of sampling using Selectra 2 autoanalyzer (Vital Scientific, Spankeren, Netherlands). Glucose was assayed using enzymatic colorimetric method (Pars Azmun Inc., Tehran, Iran). Serum cholesterol (HDL and total) and triglyceride levels were measured using cholesterol oxidase/phenol aminoantipyrine and glycerol-3-phosphate oxidase phenol aminoantipyrine enzymatic methods, respectively. In cases with triglycerides' level of less than 400 mg/dl, serum LDL was calculated using the Friedewald formula. Enzyme-linked immunosorbent assay kits (AdipoGen, Seoul, Korea) were utilized in order to measure visfatin levels. The assay sensitivity for visfatin was 0.10 ng/ml; the intra-and inter-assay coefficients of variance were 3.8-5.5% and 6.4-9.5%, respectively.
Statistical analysis
All statistical analyses were performed using the SPSS v. 20. All data were initially analyzed using the Kolmogorov-Smirnov test to assess normality. Descriptive values were expressed as the mean ± SD. In order to compare visfatin levels between groups a two-tailed t-test was considered. Pearson's correlation was also used to assess the relationship between visfatin levels and other measured variables. P-values of less than 0.05 were considered significant.
Results
In this study a total of 69 cases including 34 patients with colorectal adenoma and 35 disease-free controls were enrolled. Patients included 18 males (53%) and 16 females (47%) and controls were 18 male (51%) and 17 female (49%). Patients and controls were also matched regarding their age as well. Demographic information of both groups and other studied variables including systolic and diastolic blood pressures, body mass index (BMI), waist to hip ratio and lipid profile of patients have been summarized in Table 1 . As can be seen in Table 1 , there was no significant statistical difference among the patients and the controls in terms of these variables (p>0.05 in all comparisons).
Visfatin level was also measured in all cases. Mean±SD of visfatin levels in male and female patients were 6.3±3.01ng/ml and 7.1±3.05ng/ml, respectively. The visfatin level in the control group was 7.2±2.41ng/ml and 6.4±2.59ng/ml for males and females, respectively. Moreover, there was no significant difference in terms of the visfatin level between both gender in each group (p=0.482 for patients and p=0.375 for controls). We also tried to analyze any possible correlation between the visfatin levels and each of the mentioned studied variables. Except for a significant correlation between the BMI value and visfatin level (p=0.041), no other correlation was detected ( Table 1) .
Location of adenomas was also considered. Visfatin levels were analyzed separately based on the location of the adenoma within the large intestine in the patient group (Table 2) . We found no significant difference between the levels of visfatin in each location comparing the healthy controls (p>0.05 in all comparisons). There was no statistical difference between the locations groups in terms of visfatin level as well (p=0.068).
Discussion
Visfatin can be found in significant amounts in adipose tissue and it is produced primarily by visceral adipose tissue. Therefore, visfatin serum levels may be affected by a change in body weight and relationship between obesity, BMI and serum levels of visfatin has also been documented (2, 6) . Although the visfatin level had a significant relation with the BMI value in our adenoma patients, we found no statistical significant relation in the healthy controls.
Metabolic syndrome is a group of harmful metabolic abnormalities, including visceral obesity, hyperglycemia, dyslipidemia, and hypertension. Increased circulating visfatin levels have also been found in patients with metabolic syndrome (7, 8) . Therefore, we tried to depict any relation between visfatin level and metabolic abnormalities involved in metabolic syndrome in patients with colorectal adenoma. Although we found a significant relation between the visfatin level and BMI of patients, we did not detect any relation for hyperglycemia, hypertension (systolic and diastolic) and dyslipidemia (hyper cholesterolemia or hypertriglyceridemia).
We tried to categorize our patients according to the location of their adenoma. Sigmoid (13 patients, 38.2%) and rectum (13 patients, 38.2%) were the most common site followed by ascending colon (6 patients, 17.6%). Ascending (3.92±3.25 ng/ml) and transverse colon (8.55±1.34 ng/ml) had the lowest and highest mean serum levels of visfatin, respectively. Sigmoid colon showed the highest maximum level. Nevertheless, our analysis revealed no significant difference between these levels and the value for the visfatin level in normal controls. Nakajima et al. (1) analyzed the possible relations between the size and number of colorectal adenomas and some adipocytokines including the visfatin. They found that except for adiponection, other cytokines including the visfatin has no relation with these two factors. Consequently, according to this study and our findings, it seems that size, number and location of colorectal adenoma are not influential factors affects the adipocytokine levels.
Low number of cases was the major limitation in our study. Designing another study with higher number of patients is recommended for future studies.
Conclusion
Although visfatin level has been shown to be increased in serums of patients with colorectal cancer, it does not significantly increase in cases with colorectal adenoma. Site of adenoma within the colon or rectum does not seem to play an important role in this regard as well.
